Introduction
Climate change is a result of the global increase in average air and ocean temperatures, and rising average sea levels. It has become the main issue affecting global and regional natural ecosystems (15) . Based on predictions from the 2007 Intergovernmental Panel on Climate Change (IPCC) report (17) , global changes in temperature and precipitation patterns in different regions may affect the incidence and range of several infectious diseases within endemic areas and their introduction to free areas. These potential changes, however, will also be influenced by other factors such as increased animal movements between countries and regions, trade in animals and animal products including wildlife species, changes in livestock production systems and changes in land use and land cover (e.g. deforestation, crop cultivation for fuel production, or drainage of wetlands for public work projects).
Approximately 80% of emerging infectious diseases affecting humans are zoonotic (i.e. transmissible between a wild or domestic animal and humans), and a rising number of these diseases (e.g. severe acute respiratory syndrome [SARS] , monkey pox, Marburg disease and Ebola) are spread by contact with wildlife (9, 10, 22) . These emergent diseases can have serious consequences for public health, the economy and species conservation (22) . For instance, SARS alone has killed over 700 people and has cost the global economy US$ 50 billion. When such diseases appear and spread unabated, confidence in the structures of a civil society designed to protect life and conserve natural resources is eroded.
Because arthropods are highly sensitive to environmental and seasonal temperatures, the range of vector-borne diseases such as bluetongue, West Nile fever, Venezuelan equine encephalitis, Rift Valley fever, African horse sickness (AHS) and visceral leishmaniasis may be limited by the distribution of competent vectors. Some of these vector-borne diseases have been reported in areas of South America, others are still absent from the continent (highlighting the importance of specific early detection and warning mechanisms) and others may change in occurrence and intensity. For instance, the expansion of the geographical range of Anopheles vectors and the lack of well structured and financed public health systems could explain the re-emergence of malaria and dengue in South America, central Africa and Asia during the 1980s and 1990s (9, 10) . Similarly, some species of biting midge known to be vectors for AHS and bluetongue have recently invaded Europe and North Africa (34) . There is a global trend for mosquitoes and biting midges to populate and establish themselves in new ecosystems. Although there are several historical records of bluetongue outbreaks in Europe, the recurrent exotic introductions since 1998 have been alarming, with six strains of bluetongue virus identified across 12 countries and occurring some 800 km further north than ever previously reported (14) . This rapid spread has been driven by climate change, which has increased virus persistence in vector hosts during the winter period and the northward expansion of Culicoides imicola, an indigenous European midge species, thereby expanding the risk of transmission over larger geographical regions (34) . In addition, animal parasites, including tickborne diseases in Africa and the New World screwworm (Cochliomyia hominivorax) in South America, have spread to new regions, causing a negative impact on livestock production and causing direct or indirect effects on public health (35) .
This article describes the situation with respect to animal diseases in South America that could be affected in their spatial and temporal distribution by increases in ambient and oceanic temperatures. The effects of climate change on selected diseases are based on forecast models described in the IPCC report (17) . Overall, it is anticipated that such pathogens will increase, the risk of their re-emergence and spread will grow, and more pathogens of importance to the animal/human interface will become commonplace. Lastly, this overview proposes some general recommendations to Veterinary Services and public health authorities to face and address prevention, detection and control of animal diseases in a rapidly changing environment.
Climates of South America
A wide variety of climates, soil types, and ecological environments occur in South America (Fig. 1) . From steaming tropical rain forests to arid, desert-like coasts, from snow-covered jagged peaks in the Earth' s longest mountain chain down to glaciers at sea level, a great variety of climates can be found in this region, which covers 13% of the world' s area (43) . Climates range from the dry desert conditions of northern Chile and the coastal region of Peru to neo-tropical rain forests, river flood plains, and the heavy precipitation-prone areas along the south-western coast of the continent. In general, most of the continent is mildly temperate with humid tropical river basins (49) . The South American land mass extends over 3,000 km further south than the southern tip of Africa, at a latitude of 56° S, versus 35°.
Four areas in South America have climates characterised by a lack of rainfall. The two main desert areas are along the west coast of the continent and in Argentina. Much smaller arid areas are found in north-eastern Brazil and along the coast of Venezuela. The entire coastal area of Peru and the northern part of Chile is one of the driest regions of the Earth (45) . Semi-arid climates generally receive low annual rainfall (250 mm to 500 mm). Wet-dry tropical climates (savannah) result from seasonal changes between wet tropical air masses and dry tropical air masses and show alternation of a very wet and a very dry season (50) . The highland climates are cool to cold and are found in mountains and high plateaus, with wet and dry periods and temperature ranges between −18°C and 10°C (50) .
Most of the Orinoco Basin and virtually all of the Amazon Basin, as well as the lower parts of the Guiana Highlands and the eastern foothills of much of the Andes, have a climate characterised by continuous high temperatures and heavy rainfall. There is little seasonal variation in temperatures because this zone lies along the equator (45) . Rain forests belong to the tropical wet climate group, with temperatures rarely higher than 34°C or lower than 20°C, and average humidity ranges between 77% and 88%. There is usually a brief season of lower rainfall. Almost all rainforests lie within the equatorial region (49) .
The subtropical dry climate is a humid climate characterised by hot, humid summers and chilly to mild winters. This climate type covers a broad category of environments, and the term 'subtropical' may be a misnomer for the winter climate in the cooler areas within this category. Significant amounts of precipitation occur in all seasons in most areas. Winter rainfall (and sometimes snowfall) is associated with large storms that the westerly winds steer from west to east. Most summer rainfall occurs during thunderstorms and an occasional tropical storm. Humid subtropical climates lie on the south-eastern side of all continents except Antarctica, roughly between latitudes 25° N and 40° S (45, 50) .
Average annual temperatures of less than 10°C are found in the southernmost parts of Argentina and Chile and at high elevations throughout the Andes. A damp, cold climate characterises the Tierra del Fuego region. Constant high winds make the southern tip of the continent an unattractive place for human settlement. Humid oceanic climates are found only on the western side of the continent where prevailing winds blow from sea to land. The moderating influence of the ocean reduces the seasonal temperature contrast so that winters are cool to mild and summers are warm. Moderate precipitation occurs throughout the year. Low clouds, fog, and drizzle are common (50) .
The subtropical region is essentially a large plain (Gran Chaco and the Pampa) which rises gradually from east to west (43) . The hottest weather in South America occurs in the region of Chaco (where the corners of Paraguay, Bolivia and Argentina meet); here the temperature can approach 43°C. Temperatures in the Amazon region generally range from 21°C to 32°C and rarely reach 38°C. South of the equator, summer lasts from late December to late March and winter runs from late June to late September (45, 50) . Most of South America receives ample rain. Rainfall averages more than 2,000 mm a year in some areas, including coastal French Guiana, Guyana, Suriname, the Amazon River Basin, south-western Chile, and the coasts of Colombia and northern Ecuador. In south-western Chile, humid westerly winds blow in from the Pacific and drop most of their moisture as rain before crossing the Andes. As a result, the area east of the Andes is very dry. For example, the Patagonia region in south-eastern Argentina and parts of Chile receive only about 250 mm of rain each year on average (45) .
The dry conditions of coastal Peru and northern Chile result from the cold Peru Current, which flows northwards just off the coast. At irregular periods, usually every two to seven years, the northward Peru Current weakens and stronger warm waters flow southwards along the coast (25) . This event is called El Niño ('The Child' in Spanish) or ENSO (El Niño Southern Oscillation) because of its occurrence in late December, over the Christmas season. The ENSO is the most well known phenomenon influencing global climate variability on inter-annual time scales, and the term refers to the large-scale oceanatmosphere climate phenomena linked to periodic warming in sea surface temperatures across the central and east-central equatorial Pacific (2) . The ENSO drives climatic variability in South America and causes large socio-economic impacts in the areas when it occurs (17) .
Climate change in South America
Climate change encompasses several effects in the Latin American and Caribbean region, including coastal erosion and increased sea levels. There is controversy among scientists regarding the association of climatic change and hurricane frequency caused by ocean warming, particularly in the Caribbean (15) . These natural disasters affect the economy, livestock production and livelihoods, and increase risks of disease for both humans and livestock and the spread of wind-blown pests or vectors to distant lands.
Despite the global impact of deforestation of the Amazon, its immediate effect in Latin America is through a reduction of evapo-transpiration from plants and a decrease of precipitation, causing increased arid biomass. Large sections of the Colombian and Brazilian Amazon forest have been cleared for agriculture or pasture (13, 44 (17, 40) .
The ENSO events have been associated with severe floods, droughts and landslides. They have also had direct effects on human health: ENSO has been associated with an increased risk of malaria in coastal regions of Colombia and Venezuela (33) and outbreaks of hantavirus pulmonary syndrome reported in Argentina, Bolivia, Chile, Paraguay and Brazil after periods of prolonged drought (49) . Some epidemiological models have projected a substantial increase in the risk of malaria in coastal Peru, Ecuador and Venezuela because of the increased Anopheles vector populations that will develop when various types of immature habitat are flooded after heavy rainfall following a period of drought (2) . Other diseases such as visceral leishmaniasis (8) and leptospirosis (18) have been associated with periods of drought and flooding, respectively. Drought conditions leading to increased dengue fever were observed in areas of the north-eastern States of Brazil (2). By 2020, temperatures in South America have been forecasted to change in the range of 0.4°C to 1.8°C and by 2080 between 1.0°C and 7.5°C (17) . For precipitation, projections indicate a much higher degree of uncertainty for tropical regions in South America; however, the frequency of the occurrence of extreme climate events such as ENSO is likely to increase in the future. Precipitation is likely to increase in Tierra del Fuego during winter and in south-eastern South America during summer; however, it is not known how annual and seasonal mean rainfall will change in northern South America, including the Amazon Forest (17) . For South America, the multi-model mean precipitation response ( Fig. 2) indicates marked regional variation. The annual mean precipitation is projected to decrease in northern South America near the Caribbean coasts, and in large parts of Brazil, Chile and Patagonia, and to increase in Colombia, Ecuador and Peru, around the equator and in south-eastern South America. All of Central and South America is very likely to become warmer during this century. The annual mean warming is likely to be similar to the global mean warming in southern South America but larger than the global mean warming for the rest of the area (17) .
Finally, the main anticipated impacts of climate change in South America described in the 2007 IPCC report are (17, 24) :
-by 2050, increases in temperature and associated decreases in soil water are projected to lead to gradual replacement of tropical forest by savannah in the eastern Amazonian region -in drier areas, climate change is expected to lead to salinisation and desertification of agricultural land and a decline in livestock productivity -changes in precipitation patterns and the disappearance of glaciers are projected to significantly affect water availability for human consumption, agriculture and energy generation -emerging diseases, including food-borne and vectorborne diseases, are projected to increase and have an impact on human and animal health.
Livestock production systems and climate change
Controversy exists about livestock production and its effect on climate change. It is estimated that livestock occupies 30% of world land area (through direct pasture grazing and land for feed crops) and is a significant source of landbased pollution and gas production (methane, carbon dioxide and phosphorous oxide). Land usage and deforestation of jungle to establish cattle enterprises are widely recognised (44) .
Livestock production is very important in South America; the region supports 25% of the world population of cattle, 12% of the world' s poultry population, 9% of sheep and 6% of pigs (44) . Natural and crop pasture grazing systems are predominant in cattle production. Pasture availability depends on rainfall and temperature. For instance, during and after ENSO events, problems with pasture supply have affected cattle production systems in Colombia, where farmers faced great difficulties with extended dry periods and crop availability leading to increased disease risk, toxic plant ingestion, animal movements, weight loss, general debilitation and death (28) .
Despite lack of thorough regional epidemiological data that document the effect of ENSO on specific animal diseases and livestock production, the effect that nutrition deficiencies and temperature changes have on reproductive performance and disease susceptibility is widely recognised. Economic losses as a result of low reproductive rates have been reported in tropical conditions in Latin America (42) .
In addition, pastoralist and free-range production systems used for cattle, small ruminants and pigs are greatly affected by low availability of pasture and forage under current production systems, both on commercial and smallholder farms. Because of the ENSO, both dry seasons and floods are catastrophic to livestock production systems highly dependent on the pasture feed supply (43) . Moreover, the irregular availability of, or unpredictable effects on, crops and grains will undoubtedly affect prices of inputs to the animal feed industries as well as changing the land use structure of mixed farming systems. Unfortunately, there is a lack of data and scientific literature available to appraise this, but consistent news reports document such effects. The National Drought Mitigation Center of Nebraska University in the USA summarised the impacts of the ENSO during 1997 to 1998; they included drought and animal feed shortages in Panama, Colombia and some parts of Brazil, and floods, animal deaths and ruined harvests in Chile, Peru, Ecuador, Uruguay, Argentina and southern Brazil. Moreover, crop damage and lower production yields of corn, sorghum and soybean harvests were documented in the Dominican Republic, Honduras, El Salvador, Guatemala, Nicaragua, Ecuador and Brazil (31).
Animal diseases and climate
There is a large body of scientific literature on the effect of climate change on the incidence of human diseases transmitted by arthropod vectors (47) . However, specific studies describing the impact of environmental change on livestock and wildlife diseases or pathogen emergence are not abundant, especially in a South American context. Factors such as landscape changes that remove portions of host populations (e.g. habitat alteration or destruction), alteration of host migration patterns (e.g. habitat fragmentation) or increased host density that are likely to influence disease emergence have been described, however (9, 10).
The geographical distribution of vector-borne diseases is influenced by the geographical distribution of both vertebrate host (where one exists) and the distribution of the vector (16); other contagious diseases are also subject to a degree of environmental influence, including parasite life cycles and animal infectious diseases such as foot and mouth disease (FMD) or anthrax, which can be transmitted by wind-borne aerosol spread (3) . Human diseases such as cryptosporidiosis, haemorrhagic fevers, cholera and malaria have been associated with flooding caused by ENSO events (10) . Increased precipitation may also cause changes in the prevalence and intensity of parasite infestations, increasing host mortality in wild and domestic species (11) .
For contagious animal diseases where close contact between animals is the main mechanism for disease transmission, climate change is expected to have a minor impact on spread. However, climate events such as prolonged drought could change livestock production dynamics and lead to aggregation of animals in areas where water and pastures are available. In transhumant production systems, or areas where livestock is kept close to wildlife reserves, the rate of contact between species, and therefore the risk of spread of diseases between herds or between livestock and wildlife, would be expected to increase.
In addition, the more contact between wildlife populations and domestic species the higher the likelihood of exposure to novel pathogens, leading to emergence of new diseases in humans and animals (4, 5) . In Chile, for example, neutralising antibodies against parainfluenza PI-3, a virus which is relatively common in cattle, have been found in Huemul deer (Hippocamelus bisulcus) in Aysen, Chile -a species which is in danger of extinction (29) . For contagious animal diseases, climate may be associated with seasonal occurrence of diseases rather than with spatial propagation (3). This is the case for pathogens or parasitic diseases, such as fascioliasis, in areas with higher temperatures, when seasonality is extended as a consequence of the increased survival of the parasite outside the host or, conversely, shortened by increased summer dryness that decreases their numbers (3). For other pathogens, such as parasites that spend part of their life cycle as free stages outside the host, temperature and humidity may affect the duration of survival (23) . Climate change could modify the rate of development of parasites, increasing in some cases the number of generations and then extending the temporal and geographical distribution. New World screwworm is frequently found in South America, with infestations increasing in spring and summer and decreasing in autumn and winter (23) . On the other hand, leishmaniasis in humans has been associated with the increased frequency of drought as this facilitates reproduction and growth of adult sand flies (7).
In order to soundly assess the impact of climate change as it is predicted for South America by the IPCC report on the epidemiology of emergent zoonotic diseases (17) , it is important to highlight the lack of scientific research and knowledge available in countries of the region. Although other regions of the world present a significant body of work on some vector-borne diseases such as bluetongue in Europe, Rift Valley fever in Africa and West Nile virus in the USA (10, 33) , such studies have not been conducted in South America. As a consequence of this lack of investment into the required field or modelling research, it is difficult to make a robust assessment of the impact of climate change on animal infectious diseases in South America.
An example of an animal disease that could be altered in its distribution in time and space is New World screwworm (Cochliomyia hominivorax), which is already widely distributed in South America; however, there remain some areas where the fly cannot survive (Table I) . The historical and current distribution of the fly lies from the southern part of the USA and Mexico, to tropical and subtropical regions of Central America, Panama and countries of the north-east of South America, to Uruguay and parts of Argentina (23, 38) . In Brazil, a strong association has been demonstrated between the level of precipitation, the temperature and the spread of screwworm (23) . There is also seasonal variation in the prevalence of animals infested with screwworm larvae in some areas of Brazil, with the highest rate occurring in the summer followed by spring, winter and autumn (23). (Fig. 4) .
Vesicular stomatitis (VS) affects horses, cattle and pigs and is caused by various vesiculoviruses of the family
Rhabdoviridae. Vesicular stomatitis is limited to the Americas (Fig. 5 ). This disease is clinically indistinguishable from FMD, vesicular exanthema (VE), and swine vesicular disease (SVD) when horses are not involved (27) . Sheep, goats and wild animals can also be affected. Vesicular stomatitis can be insect transmitted and has been isolated from several species of midges (Culicoides spp.) and phlebotomine flies, including sand flies (Lutzomyia spp.) and black flies, (Simuliidae spp.) (27) . Antibodies to VS have been detected in monkeys, marsupials, bats, carnivores, deer and rodents throughout the Americas (39). Seasonal variation is observed in the occurrence of VS: it disappears at the end of the rainy season in tropical areas and at the time of the first frosts in temperate zones (27, 51) (Fig. 6 ).
Outbreaks of VS have been associated with an increase in precipitation in areas where droughts have occurred; this suggests that transmission could be linked to changes in climatic conditions. The availability of quantitative -and to some extent qualitative -data on the distribution and frequency of outbreaks in the Americas is linked to the importance of its clinical similarity to FMD in artiodactyl ungulates, for which national and regional programmes for prevention, detection and control have been carried out for decades. On any suspicion of vesicular-type disease occurrence, differential diagnosis (including VS and FMD) is regularly conducted.
In South America VS is widely distributed (Table IV) . Colombia for example implements a vast surveillance programme for such diseases and thus finds a high 
Impact of climatic change on animal diseases
Should prolonged droughts occur as predicted, the likelihood for increased livestock movement in search of a more conducive environment could have a profound impact on the contact rate between hosts, and the spread and distribution of animal diseases. For instance, droughts have resulted in pastoral communities in South America moving their cattle to grazing normally reserved for wildlife. Climate change related disturbances such as deforestation, agricultural changes and loss of biodiversity could expose hosts to novel pathogens (3). Infectious diseases such as rabies, tuberculosis, brucellosis, avian influenza, Newcastle disease, and parasitic diseases, share wild and domestic susceptible species (3). It is possible that the loss of biological diversity and a balanced sylvatic cycle between pathogen and host could trigger the emergence of new diseases as new hosts are sought. Effective conservation efforts and the understanding of how emerging diseases are becoming widespread are required, and the complex environmental, social, medical, epidemiological, ecological, economical and political issues should be addressed (1) . Increased deforestation and encroachment of land for agricultural use will probably contribute negatively to biodiversity in South America, particularly in the Amazon Basin and other rainforest areas (13) . A report from the Food and Agriculture Organization (FAO) indicates that over 50% of the deforested areas are occupied by pastures, and the expansion of pasture is greater than that of cropland (48) . Conversely, reduction in land used for livestock grazing also causes environmental damage through land deterioration and erosion, and drives animal movement to where disease spread or exposure could also occur.
Changes in land use will affect the selection of new crops, which will be based on their adaptability to new climatic conditions (13) . The selection of new crops and the availability of pollination cycles will change. Use of these new varieties could also affect apiculture and honey production. Honey bees are critical for large monoculture crops, and severe weather could affect honey production systems worldwide. Honey bees are sensitive to climate change, and recently emerging bee diseases, such as the mite that causes varroasis (Varroa destructor, formerly Varroa jacobsoni) or Israeli acute paralysis, seriously affect natural populations of bees.
Challenges and preparedness
New challenges are ahead for the veterinary and public health services of South America to improve disease preparedness and early warning of emergent animal/human diseases. Climate change is expected to affect the incidence and distribution of vector-borne animal diseases such as bluetongue, WNV and VS and parasite infestations such as screwworm or Ixodid tick loads. In addition, notable disease events may be linked by more frequent extreme weather events triggered by ENSO. For animal diseases that can be transmitted by direct contact, such as FMD, tuberculosis or brucellosis, landscape modifications resulting from climate change, or land changes that modify microclimates for livestock production, leading to habitat loss, increase the movement of domestic species and provide more chances for livestock to be in contact with wild species. This increases exposure to new pathogens and bidirectional transmission of emerging diseases (in livestock or wildlife). Increased wildlife trade from areas affected by emergent diseases and cross-border illegal traffic will increase the risk of emergent disease transmission between wildlife and people.
Current South American livestock production systems differ notably, but can be generally categorised into tropical production systems (Colombia, Venezuela, Ecuador, most of Brazil) and temperate production systems (Argentina, Chile, Uruguay, Paraguay and southern Brazil). Changes in climate will invariably widen the tropical (equatorial) band, thereby increasing the ecological habitats of both vector-borne and parasitic diseases of tropical regions from the northern to the southern parts of South America.
Some of the least developed countries in South America lie within the equatorial belt (10°S to 10°N) where the diversity and load of pathogens that affect humans, animals and crops has historically been the greatest and where climate changes will have a major impact. These countries have some of the weakest Veterinary Services in the region. This combination can contribute to disease events that are not detected early enough to be curtailed, treated or prevented. Disease surveillance for vector-borne diseases in South America is poor and disease reporting is lacking. Resource allocation and coordination between research centres, universities and government institutions are required in order to deal with the paucity of information on disease ecology and the changes that climate could induce. Appropriate scientific knowledge will produce knowledgeable and better policy design. More research and knowledge of the effects of climatic change on the epidemiology of animal diseases in South America is needed to understand the incidence of animal diseases related to climate fluctuations, including those that may affect wild species and humans. Research on environmental stress in key sentinel species from terrestrial and aquatic ecosystems, and modelling of risk factors for disease transmission between wildlife, livestock and humans are also required. Investigations into the ecology, pathology, and population biology of host-parasite systems should be approached from individual, population and environmental perspectives (8, 9) .
Environmental disasters affect livestock production systems in the short term but their long-term socioeconomic impact can be profound for development in the region. Coordination of policy-making between disaster control agencies, environment ministries, agricultural ministries and official Veterinary Services is necessary. Likewise, public and private sector cooperation is strongly urged to design and implement appropriate policies to deal with climate change, animal disease and, hence, risk mitigation. This partnership should ideally incorporate not only the production and regulatory sectors, but loan enterprises and banks, and the animal transport and feed industries.
Conclusion
Livestock production, animal diseases and climate change are closely related and influence each other through different mechanisms. Livestock (mainly cattle) contribute to global warming but land use modifies their context (land and pasture availability, density, altitude and temperature, water resources) and the environmental load of, or exposure to, animal pathogens. The distribution and incidence of vector-borne diseases are directly influenced by climate because the geographical distribution of vectors is predetermined by temperature and humidity. For contagious diseases, the contact rate between susceptible and diseased animals is highly dependent on the management system employed.
The effect of climate change on animal diseases in South America has not been thoroughly researched, yet one can extrapolate from other continents and conduct studies to gain knowledge of known pathogens through improved research on host-vector-environmental interactions. This will give an insight into improved disease surveillance initiatives for prevention activities in animal health (including against emergent pathogens) and conservation of natural resources. 
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Resumen
El clima afecta sobremanera a la agricultura y la producción pecuaria, y además influye en las enfermedades animales, los vectores, los patógenos y sus hábitat. Es probable que la tendencia al calentamiento global que se pronostica en la sección sobre Sudamérica del informe de 2007 del Grupo Intergubernamental de Expertos sobre el Cambio Climático (IPCC) modifique la distribución temporal y geográfica de las enfermedades infecciosas, entre ellas afecciones transmitidas por vectores como la lengua azul, la fiebre West Nile, la estomatitis vesicular o la miasis por Cochliomyia hominivorax. Por otro lado, los fenómenos asociados a la Oscilación del Sur El Niño, que irán en aumento y provocarán más frecuentes sequías e inundaciones, modularán parcialmente esos cambios en la distribución de enfermedades.
La vigilancia activa de las enfermedades animales es muy deficiente en Sudamérica, sobre todo por lo que respecta a las transmitidas por vectores. La notificación suele brillar por su ausencia (cosa que impide conocer debidamente la distribución y los efectos de ciertas patologías), al igual que las medidas de preparación para una respuesta rápida. Para instaurar medidas más eficaces de prevención e intervención dirigidas al ganado susceptible, la fauna salvaje y los vectores de Sudamérica es indispensable contar con mejores mecanismos de notificación de enfermedades, lo que a su vez exige la aportación de expertos de distintas disciplinas, en particular meteorólogos, epidemiólogos, biólogos y ecólogos, así como la participación de las comunidades locales.
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